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DETAILED ACTION 
Remark 

Claims 8-15 are directed to tine process of fabricating a solar cell structure, 
previously withdrawn from consideration as a result of a restriction requirement. A 
petition filed on 8/29/2007 to withdraw the restriction requirement is granted on 
10/05/2007, claims 8-15 are hereby rejoined and fully examined for patentability. 

Because all claims previously withdrawn from consideration under 37 CFR 1 .142 
have been rejoined, the restriction requirement as set forth in the Office action 
mailed on 11/14/2006 is hereby withdrawn. In view of the withdrawal of the restriction 
requirement as to the rejoined inventions, applicant(s) are advised that if any claim 
presented in a continuation or divisional application is anticipated by, or includes all the 
limitations of, a claim that is allowable in the present application, such claim may be 
subject to provisional statutory and/or nonstatutory double patenting rejections over the 
claims of the instant application. Once the restriction requirement is withdrawn, the 
provisions of 35 U.S.C. 121 are no longer applicable. See In re Ziegler, 443 F.2d 121 1 , 
1 21 5, 1 70 USPQ 1 29, 1 31 -32 (CCPA 1 971 ). See also MPEP § 804.01 . 



Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 

form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the Invention was patented or described In a printed publication In this or a foreign country or in public 
use or on sale In this country, more than one year prior to the date of application for patent In the United 
States. 
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2. Claims 1, 3-6, 8-10, 12 and 14-19 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Kressel et a! (US patent 4070206). 

Regarding claims 1 and 3, as seen in Figures 1, 3, 4-7, Kressel et al discloses a 
solar cell structure (10) comprising semiconductor layers (18, 22, 20 in Figures 1 and 3; 
1 18, 120 and 122 in Figures 4-7) in facing contact with each other to form P-N junctions 
(24 and 26 in Figures 1 and 3; 124 and 126 in Figures 4-7- See col. 2 lines 33-49); a 
shunt (pocket regions 28 or 30 in Figures 1 and 3; 128 or 130 in Figures 4-7) comprises 
a channel of an altered material, wherein the altered material is highly doped material 
(see col. 3 lines 2-7) extending between and at least through two layers of 
semiconductor layers, and comprise a channel of altered material. (See Fig. 1, 3, and 
col. 3 lines 2-7). Because the shunt (or pocket regions 28 or 30) comprises altered 
material of highly doped material of either N or P conductivity and extending through P- 
N junction(s), therefore it is the Examiner's position that the shunt (or pocket regions 28 
or 30) has a asymmetric current-voltage characteristic of passing a small current when 
voltage-bias in a forward direction parallel to the channel, and passing a large current 
when voltage-biased in a reverse direction parallel to the channel and opposite to the 
forward direction. 

Regarding claim 4-5, Kressel et al disclose that the solar cell comprises more 
than two semiconductor layers, wherein the shunt (28 in Figures 1 and 3, 128 in Figure 
7) extends between and at least partially through two of the semiconductor layers, and 
shunt (30 in Figures 1 and 3, 130 in Figures 4-7) extends between and at least partially 
through three of the semiconductor layers. (See Figures 1, 3 and 7). 
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Regarding claim 6, Kressel et a! disclose that the solar cell comprises plurality of 
channels (or pocket regions 28 and 30) spaced apart from each other over a front-side 
surface of the solar cell. (See Fig. 1 and 3). 

Regarding claims 8-10, as seen in Figures 1, 3 and 4-7, Kressel et al. teaches a 
method for fabricating a solar cell structure comprising the steps of depositing a solar 
cell comprising two or more semiconductor layers (18, 22 and 20 in Figures 1 and 3; 
118, 122 and 120 in Figures 4-7) in facing contact with each other, wherein the 
semiconductor layers comprise a semiconductor junction (24 or 26 in Figures 1 and 3, 
124 or 126 in Figures 4-7) producing a voltage between the two semiconductor layers 
when illuminated (See col. 4 lines 15-50 and Abstract), forming a shunt (or pocket 
regions 28 or 30) comprising a channel of an altered material extending between at 
least partially through at least two semiconductor layers (such as pocket region 28 in 
Figures 1 and 3, and 130 in Figure 7), or at least three of the semiconductor layers 
(such as pocket region 30 - See col. 4 line 51 to col. 5 line 13). Because the shunt (or 
pocket regions 28 or 30) comprises altered material of highly doped material of either N 
or P conductivity and extending through P-N junction(s), therefore it is the Examiner's 
position that the shunt (or pocket regions 28 or 30) has a asymmetric current-voltage 
characteristic of passing a small current when voltage-bias in a forward direction parallel 
to the channel, and passing a large current when voltage-biased in a reverse direction 
parallel to the channel and opposite to the forward direction. 

Regarding claim 12, Kressel et al. teaches the step of forming a shunt includes a 
step of doping the channel. (See col. 4 line 51 to col. 5 line 13) 
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Regarding claims 14-15, as seen in Figures 1, 3 and 7, Kressel et al teaches 
forming a plurality of channels (or pocket regions 28 and 30 in Figures 1 and 3, 128 and 
1 30 in Figure 7) spaced apart from each other over a front side surface of the solar cell. 
Kressel et al. also teaches a photovoltaic device (or solar cell) is used to generate 
carriers by absorbing solar radiation (See Summary of Kressel et al.). Therefore it is the 
Examiner's position that Kressel et al. teaches a step pf placing the solar cell structure 
into service. 

Regarding claim 16, as seen in Figure 6, Kressel et al. teaches the solar cell 
further comprises a front side metal grid (136) and a back side metallization (154). 

Regarding claim 17, as seen in Figure 6, Kressel et al. disclose a solar structure 
comprising a solar cell 110 having two semiconductor layers 118 and 122 to form a pn 
junction 124, or two layers semiconductor layers 122 and 120 to form a pn junction 126, 
wherein the pn junction produces a voltage between the two semiconductor layers when 
illuminated; a front side metal grid 136 (See col. 5 lines 39-60); a back side metallization 
154 (See col. 6 lines 23-25); a shunt (or pocket regions 128 and 130) comprising a 
channel of a doped altered material (heavily doped semiconductor. See col. 3 lines 2-7) 
extending between and at least partially through the two semiconductors. Pocket region 
128 extends between and at least partially through the two semiconductors 118 and 
122, and pocket region 130 extends between and at least partially through the two 
semiconductors 122 and 122. Because the shunt (or pocket regions 28 or 30) 
comprises altered material of highly doped material of either N or P conductivity and 
extending through P-N junction(s), therefore it is the Examiner's position that the shunt 
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(or pocket regions 28 or 30) has a asynnnnetric current-voltage characteristic of passing 
a small current when voltage-bias in a forward direction parallel to the channel, and 
passing a large current when voltage-biased in a reverse direction parallel to the 
channel and opposite to the forward direction. 

Regarding claim 18, Kressel et al. disclose the solar cell comprising three 
semiconductor layers 1 18, 120 and 122 (more than two semiconductor layers), wherein 
the shunt (or pocket regions 20 and 30) extend between and at least partially through at 
least two of the semiconductors layers. (See Figure 6) 

Regarding claim 19, Kressel et al. disclose the shunt comprises a plurality of 
channels (pocket regions 128 and 130) spaced apart from each other over a front-side 
surface of the solar cell. (See Figure 6). 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 
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4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

5. Claims 2, 1 1 and 13 are rejected under 35 U.S.C. 103(a) as being unpatentable 

over Kressel et al in view of Gibbons (US Patent 3718502) 

Kressel et al disclose a solar cell structure and a method of fabrication as applied 
to claims 1 , 3-6, 8-10, 12 and 14-19, wherein the channel (or pocket region 28 or 30) is 
highly doped with N or P conductivity by placing the semiconductor body into a diffusion 
furnace (See col. 4 lines 51 to col. 5 line 13). 

Kressel et al do not teach the altered material is a proton-irradiated altered 
material, nor do they specifically teach the steps of directing a proton beam into the 
semiconductor layers, doping the channel by ion implantation and annealing the 
channel. 

With respect to claim 2, Gibbons teaches irradiating semiconductor layers with 
proton to enhance the diffusion of P-type or N-type to a certain depth. (See col. 3 line 41 
to col. 6 line 29). In such combination of Kressel et al. and Gibbons, it is the Examiner's 
position that the altered material (P- or N-type material) is proton-irradiated altered 

material. 

With respect to claim 1 1 , Gibbons teaches directing a proton beam into the 
semiconductor layers to enhance the diffusion of atoms into the semiconductor layers. 
(See col. 3 line 41 to col. 6 line 29 ) 

With respect to claim 13, Gibbons teaches doping a semiconductor layer by ion 
implantation and annealing the material. (See col. 3 lines 41-67, col. 9 lines 1-56) 
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It would have been obvious to one having ordinary skill in the art at the time of 
the invention was made to modify the structure of Kressel et al by having the altered 
material is a proton-irradiated altered material as taught by Gibbons because Gibbons 
teaches the proton irradiation would enhance the diffusion of dopant (P- or N-type; See 
Abstract of Gibbons and col. 3 line 41 to col. 4 line 66), and modify the method of 
Kressel et al. by directing a proton beam into the semiconductor or doping the channel 
by ion implantation and annealing the channel as taught Gibbons, because Gibbons 
teaches the proton irradiation would enhance the diffusion of dopant (P- or N-type; See 
Abstract and col. 3 line 41 to col. 6 line 66) and the ion implantation followed by 
annealing the semiconductor material is one of several well known techniques in doping 
semiconductor material (See col. 3 lines 41-66 and col. 9 lines 1-56) 

6. Claims 7 and 20 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kressel et al in view of Mann et al. (US Patent 3340096) 

Regarding claims 7 and 20, Kressel et al teaches a solar cell structure as applied 
to claims 1 , 3-6, 8-1 0, 1 2 and 1 4-1 9. 

Kressel et al does not teach interconnecting solar cells. 

Mann et al. teaches interconnecting solar cells in series and parallel (See col. 1 
lines 14-19). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the structure of Kressel et al by electrically 
interconnecting plurality of solar cells of Kressel as taught by Mann et al., because 
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Mann et al. teaches that the required voltage and current would be achieved by 
interconnecting the cells in series and parallel. (See col. 1 lines 14-19) 



Conclusion 

Any inquiry concerning this connmunication or earlier communications from the 
examiner should be directed to Thanh-True Trinh whose telephone number is 571-272- 
6594. The examiner can normally be reached on 8:30 am - 5:00 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor. Nam Nguyen can be reached on 571-272-1342. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Thanh-True Trinh/ 
Examiner, Art Unit 1795 
6/8/2008 

/PATRICK RYAN/ 

Supervisory Patent Examiner, Art Unit 1795 



